A protein kinase inhibitor gene reduces both basal and multihormone-stimulated prolactin gene transcription.
The possible role of the catalytic subunit of the cAMP-dependent protein kinase in mediating the regulation of prolactin gene transcription has been investigated through the use of a synthetic gene encoding the heat-stable inhibitor of the cAMP-dependent protein kinase. To assess the effects of protein kinase inhibitor expression on cAMP induction of prolactin gene transcription, a marker gene containing the rat prolactin promoter and adjacent 5'-flanking sequences linked to the bacterial chloramphenicol acetyltransferase gene was cotransfected with a protein kinase inhibitor-expression vector. The results demonstrate that the protein kinase inhibitor-expression vector reduced both basal and cAMP-stimulated expression of the cotransfected prolactin-chloramphenicol acetyltransferase gene. A mutant protein kinase inhibitor-expression vector, coding for an inactive inhibitor protein, did not inhibit basal or cAMP-stimulated prolactin gene transcription. Furthermore, the protein kinase inhibitor-expression vector did not inhibit zinc induction of the metallothionein promoter. Analysis of protein kinase activity in transfected cells demonstrated that the protein kinase inhibitor expression vector reduced cAMP-dependent protein kinase activity but did not reduce protein kinase C activity. Nuclease protection experiments confirmed that the effects of the inhibitor vector involved changes in correctly initiated transcripts produced from the prolactin promoter. Surprisingly, the protein kinase inhibitor-expression vector reduced the effects of several different agents including epidermal growth factor, thyrotropin-releasing hormone, phorbol esters, and estrogen on prolactin gene expression to the same extent as it altered cAMP effects.